Alternative reproductive tactics, whereby members of the same sex use different tactics to secure matings, are often associated with conditional intrasexual dimorphisms. Given the different selective pressures on males adopting each mating tactic, intrasexual dimorphism is more likely to arise if phenotypes are genetically uncoupled and free to evolve towards their phenotypic optima. However, in this context, genetic correlations between male morphs could result in intralocus tactical conflict (ITC). We investigated the genetic architecture of male dimorphism in bulb mites (Rhizoglyphus echinopus) and earwigs (Forficula auricularia). We used half-sibling breeding designs to assess the heritability and intra/intersexual genetic correlations of dimorphic and monomorphic traits in each species. We found two contrasting patterns; F. auricularia exhibited low intrasexual genetic correlations for the dimorphic trait, suggesting that the ITC is moving towards a resolution. Meanwhile, R. echinopus exhibited high and significant intrasexual genetic correlations for most traits, suggesting that morphs in the bulb mite may be limited in evolving to their optima. This also shows that intrasexual dimorphisms can evolve despite strong genetic constraints, contrary to current predictions. We discuss the implications of this genetic constraint and emphasize the potential importance of ITC for our understanding of intrasexual dimorphisms.
Introduction
Alternative reproductive tactics (ARTs) whereby members of the same sex use different strategies to obtain reproductive success are present in many taxa (Gross, 1996; Brockmann, 2001; Morris et al., 2013) . ARTs can be strongly associated with conditional intrasexual dimorphisms (or 'intrasexual polyphenisms') where each tactic is linked to a morphologically and/or behaviourally distinct phenotype (West-Eberhard, 1989; Plaistow et al., 2004; Morris et al., 2013) . For example, in the harvestman Serracutisoma proximum, large 'major' males use the elongated second pair of legs to guard and defend female oviposition sites from rivals (Buzatto et al., 2011) , whereas smaller shorter legged 'minor' males engage in sneaking matings within majors' territories (Buzatto et al., 2011) . When the success of each tactic is conditional on the status (measured as body size, for instance) of the individual, the optimal expression of each phenotype is predicted to be under disruptive selection within a conditional evolutionarily stable strategy (Hazel et al., 1990; Tomkins & Hazel, 2007) . This means that intermediate sized males may not be competitive enough in combat or small enough to access females through subterfuge (Morris et al., 2013) . Thus, ARTs within conditional strategies can give way to pronounced intrasexual dimorphisms (Gross, 1996) .
When the trait under disruptive sexual selection is genetically homologous in the different male phenotypes, intralocus tactical conflict (ITC; Morris et al., 2013; Buzatto et al., 2015b) can result. As the tactics have contrasting optimal phenotypes for the same trait, opposing selective forces effectively create a 'tug of war' between the two male morphs (Lynch, 1999; Bonduriansky & Chenoweth, 2008; Morris et al., 2013) . The concept of ITC draws many parallels with the conflicting optima for the same traits between the sexes, known as intralocus sexual conflict (ISC; Cueva del Castillo, 2005; Morris et al., 2013) . Sexually antagonistic traits can lead to a reduction in overall population fitness, and selection should consequently favour the evolution of adaptations that resolve the conflict (Rice & Chippindale, 2001 ; Morris et al., 2013) . A reduction of ISC in antagonistic traits can evolve when the sexes become developmentally uncoupled so that developmental pathways differ, allowing gene expression to be limited to a particular phenotype/environment (Snell-rood et al., 2010) , for example through sex-specific gene expression and modifiers (Stewart et al., 2010) . Similar phenomena could reduce ITC where tactic-specific gene expression evolves (Fuchikawa & Okada, 2013; Morris et al., 2013; Buzatto et al., 2015b) .
The correspondence between ISC and ITC therefore suggests that selection should erode the intrasexual genetic correlation between alternative tactics, allowing alternative phenotypes to diverge towards their adaptive optima (Morris et al., 2013; Buzatto et al., 2015b) . Thus, in species with prominent intrasexual dimorphism, the genetic correlation between dimorphic traits should be low if the ITC is moving towards a resolution (Morris et al., 2013) . However, we know relatively little about the mechanisms that facilitate the evolution and maintenance of polyphenisms through ARTs (Morris et al., 2013; Buzatto et al., 2015b) . Whether intrasexual dimorphisms follow the same pattern as sexual dimorphisms, where opposing phenotypes are generally developmentally uncoupled, has not been sufficiently explored. Here, we investigate the genetic architecture of male dimorphism in two unrelated species that bear very different male-dimorphic traits, the acarid mite Rhizoglyphus echinopus (Fig. 1a,b ) and the European earwig Forficula auricularia (Fig. 1c,d ). In R. echinopus, males of the 'fighter' morph possess a thickened, sharply terminated third pair of legs (Fig. 1a) , which they use as a weapon to fight and kill rivals in competition for females (Radwan, 2001) . The alternative phenotype is the 'scrambler' morph, which has unmodified legs ( Fig. 1b) and does not fight with rivals, instead only mating with unguarded females (Radwan, 2003; Buzatto et al., 2012b) . This leg dimorphism is not inherited in a simple Mendelian fashion, rather it is phenotypically plastic and its expression is conditional on both body and colony size (Radwan, 2001; et al., 2012a; Radwan et al., 2014) . Similarly, in male earwigs, there is a bimodal distribution of male forceps length (Tomkins, 1999a; Forslund, 2003) . Large bodied males typically develop into the 'macrolabic' morph with relatively longer forceps (Fig. 1c ) that give them a competitive advantage in fights over females (Forslund, 2000) . Meanwhile, small 'brachylabic' males have shorter forceps (Fig. 1d) that have an isometric relationship with body size (Tomkins, 1999a) . In earwigs, the enlargement of forceps is also conditionally dependent on body size and nutrition (Tomkins, 1999a) . The unifying feature of these two systems is the coexistence of two distinct morphs with a dimorphic trait that is condition dependent. To simplify, for each species, the larger male morph will henceforth be referred to as 'majors' (i.e. fighters and macrolabic males) and the smaller male morph with the unmodified trait as 'minors' (i.e. scramblers and brachylabic males).
Using these two intrasexually dimorphic species, our aim was to test the prediction that ITC generates selection that leads to the developmental isolation or decoupling of the dimorphic trait. Specifically, the prediction is that the genetic correlation between majors and minors, for the dimorphic trait, will be relatively lower than the genetic correlation for monomorphic traits. If the prediction is met, it would suggest that different genes affect the modification of the third pair of legs (in bulb mites) or the forceps (in earwigs), depending on whether the individual conditionally expresses the major morph. Through a half-sibling breeding experiment, we estimated the quantitative genetic parameters of dimorphic and monomorphic traits and the genetic correlations both between male morphs and between males and females. We also anticipated that intersexual genetic correlations would be strongly reduced through ISC (Stewart et al., 2010) , and we included them here to allow the comparison with intrasexual correlations.
Materials and methods

Breeding designs
We first established a three-generation nested fullsibling, half-sibling breeding design, using bulb mites (R. echinopus) collected and housed following the procedures detailed by Buzatto et al. (2012a) . To start the first generation (F0), a total of 28 virgin major males were each sequentially paired with two virgin females, resulting in 56 families, 44 of which produced offspring. For each pairing, a single male and female were placed in a ventilated 2.5-mm specimen vial (named henceforth 'family vial') with a base of moistened plaster of Paris and given dried bakers' yeast as a food source ad libitum. Family vials were placed in an incubator to allow pairs to breed for 4 days, after which the male was removed and re-paired in a separate family vial, following the same procedure. Once all sires were paired twice, each of them was mounted on a microscope slide for measuring (see below for details). Meanwhile, females were left to oviposit in their family vials, and once eggs hatched, 30 larvae (F1) were collected and individually reared in isolation in separate 10-mmdiameter glass vials with a moistened plaster of Paris base and sealed with nonabsorbent cotton wool. The offspring were also fed dried baker's yeast ad libitum and raised in the same conditions as their parents. Females can lay over 200 eggs over a number of days (Buzatto et al., 2012b) , and once 30 larvae were collected from each female, the family vial was placed in a fridge at 10°C. This was done to slow development of the remaining nymphs and allow subsequent collections if needed. Once the isolated individuals reached adulthood, the sex and morph of each individual were recorded, and four majors and four minors were randomly chosen and mounted on microscope slides for each family. More males (28 out of 623; < 5%) were removed from the family vials and mounted when we could not get four males of each morph from the isolated individuals from a given family.
We used the F1 generation to establish another breeding round, using 32 remaining majors from 22 different families. After mating and producing the following generation (F2), F1 males were mounted and measured with the same procedure described below (Morphological measurements). However, due to time constraints in the pairing of adults and isolation of offspring, each sire from the F1 generation was placed in a vial with two virgin females simultaneously, rather than sequentially, thus when offspring were isolated we could not be sure of their maternal line. To allow comparisons between males and females, eight daughters from each F2 family were also mounted on slides and measured.
The half-sibling breeding design for F. auricularia was established using final or penultimate instar nymphs collected from four different islands (Brownsman, West Wideopen, East Wideopen and Staples) from the Farne Islands group, Northumberland, UK. The collecting, housing and breeding procedure for these individuals have been previously described in detail by Buzatto et al. (2015a) . In short, to produce a pedigree, sires were mated to five virgin females from the same population. After mating, the dam families were split and reared in different boxes with a standard density of ten or less nymphs per box. This was done to limit any potentially confounding effects of a common rearing environment. This resulted in a combined total of 269 sires and 815 dams, which successfully produced the offspring measured as described below.
Morphological measurements
To prepare mites for measuring, we mounted each individual on a microscope slide using Histo-clear (National Diagnostics) and Aquamount (Fronine laboratory supplies) media. Slides were prepared by placing a drop of Histo-clear on the centre of the slide, where an individual mite was placed with its ventral side up and covered with a coverslip coated with a drop of Aquamount. All slides of R. echinopus adults were digitally photographed with Leica LAS V4 imaging software, using a camera-mounted microscope. The width of the third right and left legs, body length, body width and anterior coxae suture (ACS) length were then digitally measured to the nearest 0.001 mm in ImageJ (Rasband, 2011) , using the landmarks set out in Fig. S1 . Measurement repeatability was determined by measuring the left and right legs and body length twice for 28 individuals and assessed using the 'rptR' package (Schielzeth & Nakagawa, 2013) in R version 3.0.3 (R Core Team 2014). This produced highly significant measurement repeatability for these traits (range 90-96%, standard errors 0.018-0.044, P = < 0.001).
To obtain forceps and pronotum measurements for F. auricularia, all offspring were frozen once they reached adulthood (6-8 weeks post-hatch). The length of the right side of the forceps was then measured as the straight-line distance from the base to the tip, and pronotum width was measured at its widest point (as in Tomkins, 1999a, b) . Measurements (to the nearest 0.01 mm) were taken using an eyepiece graticule of a Leica MZ series-dissecting microscope. These measurements have been demonstrated previously to also have significant repeatability (Tomkins, 1999a, b) .
Assigning male morphs
Males of the bulb mite can easily be visually assigned to the major or minor phenotype due to allometric differences in the width of their 3rd pair of legs relative to the other legs (Diaz et al., 2000; Radwan, 2001; Buzatto et al., 2012a) . In majors, the width of their enlarged 3rd pair of legs is much greater (approximately twice) than that of their 4th pair of unmodified legs. Meanwhile, in minors, there is little difference between the widths of their 3rd and 4th pair of legs (Radwan, 2001) . Moreover, there is very little overlap between male morphs in the measurements of the width of the 3rd pair of legs. Even if males from different morphs have similar measurements for those legs, they can still be reliably assigned to the correct morph due to the relative width of those legs and the other pairs of legs (see Fig. 1a,b) .
In male earwigs, there is a distinct bimodal distribution of forceps length (Tomkins & Moczek, 2009; Buzatto et al., 2015a) . Males with longer forceps relative to body size are considered majors, whereas the opposite is true for minors (see Fig. 2c,d ). However, there is significant overlap between the distributions of forceps length for minors and majors. Therefore, we classified earwig males based on their probability of belonging to either morph with the mixture model approach used by Buzatto et al. (2015a) . Finite mixture models were built using the package 'mixsmsn' (Prates et al., 2013) for R version 3.0.3 (R Core Team 2014) with two skew-normal distributions for forceps length (one for each morph). Following this, we imposed an 80% likelihood cut score for the probability Fig. 2 Intrasexual genetic correlation estimated through sire family means correlations (for visualization purposes) in two different systems. (a) In the bulb mite Rhizoglyphus echinopus, the correlation is positive and significant (r = 0.39, P = 0.02) for relative leg width when using residuals taken from the linear model of leg width against anterior coxae suture length (with morph/sex as a covariate). (b) In the European earwig Forficula auricularia, the correlation is not significant (r = 0.17, P = 0.20) for relative forceps length when using residuals taken from the linear model of forceps length against pronotum width (with morph/sex as a covariate).
distributions of observed forceps lengths as belonging to either morph. Any observations for which the likelihood of belonging to either morph was below 80% were then discarded from the analysis to avoid confounding effects of misclassifying individuals.
Analysis
For both mites and earwigs, the allometric relationship between the male-dimorphic trait (either leg width or forceps length) and a measure of body size (ACS length for mites and pronotum width for earwigs) for both males and females was tested using an analysis of covariance (ANCOVA) with morph/sex (as major, minor or female) as a covariate. In all subsequent models, we then controlled for the effect of body size on the maledimorphic trait using these measures of body size as covariates.
Genetic analysis
We estimated the heritability of each trait separately for majors, minors and females, using univariate animal models with trait mean as a fixed effect and the additive genetic effect of each individual as a random effect, following the reasoning of Wilson et al. (2010) . For earwigs, we also added the island population their parents originated from, as well as the box they were reared in, as random effects in the model. We implemented these models in R using the library ASReml-R with restricted maximum likelihood (Butler et al., 2009) . Heritability (h 2 ) was measured as the proportion of total phenotypic variance (V P ) that was due to the additive genetic effect of individuals (V A ), estimated by the random effects of the above models. Thus, h 2 = V A /V P , where V P = V A + V R , and V R is the residual variance. In order to obtain a standardized indication of evolvability across traits, we also calculated the coefficients of additive genetic variation which are standardized by the trait mean (CV A ; Garcia-Gonzalez et al., 2012) . This was done for all traits following the CV A formula set out in Garcia-Gonzalez et al. (2012) and calculated using the absolute trait values and expressed without the 100 multiplier. We also calculated the standard errors of these estimates following equation (5) in GarciaGonzalez et al. (2012) . Similarly, we calculated the coefficients of residual variation and their standard errors.
In order to estimate intrasexual genetic correlations for each trait, we used bivariate animal models, fitting the trait mean and its interaction with male morph as fixed effects and each individual's additive genetic effect as a random effect. For earwigs, we also added population and rearing box as random effects in the models. We then estimated the genetic correlation (r A ) as the covariance between the traits of majors and minors, divided by the square root of the product of the morph specific variance components for each trait. The same procedure was repeated for the intersexual genetic correlations, but this time with sex rather than morph, and males of both morphs combined under the label 'males'. To compare heritability and genetic correlation across the traits, male morphs and sexes, we calculated the 84% confidence intervals for all estimates, in order to enable significant differences at the 0.05 level to be detected based on whether two intervals overlapped. For visualization purposes, we also estimated the intrasexual genetic correlations of relative leg width (mites) and relative forceps length (earwigs) using sire family mean correlations, by regressing the mean trait of paternal half-sibling majors against the mean trait of paternal half-sibling minors, using weighted regression where each family's weight was set to the number of male offspring per sire. The sire family mean correlations were estimated using the residuals from the ANCOVA of leg width against ACS length (in mites) and the residuals from the ANCOVA of forceps length against pronotum width (in earwigs), in order to control for body size.
Results
Trait size-body size relationships
For both mites and earwigs, there was a significant positive linear relationship between the intrasexually dimorphic trait and the measure of body size. For mites, the ANCOVA of leg width against ACS length with morph/sex as a covariate was highly significant (F 5,792 = 941.8, P = < 0.0001; Table S1 ). There was no significant interaction between ACS length and morph/ sex (Table S1 ), showing that the slope of leg width on body size was similar for males of both morphs and females. On average, majors had legs that were 63% wider than those of minors and 75% wider than those of females (Fig. S2 ). For earwigs, the ANCOVA of forceps length against pronotum width with morph/sex as a covariate was also highly significant (F 5,4406 = 5179, P = < 0.0001; Table S2 ). However, there was a significant interaction between pronotum width and morph/ sex (Table S2 ), indicating that the slope of forceps length on body size depends on morph and sex. Overall, major males have forceps with the steepest slope, followed by minors, then females (Fig. S3) .
Heritability
For mites, the heritability of the measured traits differed considerably between majors, minors and females (Table 1 ). For majors, there was no significant heritability detected for body length, body width or ACS length (Table 1) , whereas minors and females exhibited relatively high and significant heritabilities for both body length and body width estimates. These same traits in majors had lower coefficients of additive genetic
variation, and higher coefficients of residual variation ( Table 1 ), suggesting that the lower heritability of these traits in majors is the product of both lower additive genetic variance and greater environmental effects. For relative leg width, both male morphs and females had significant heritabilities, and as the coefficient of additive genetic variation for this trait in majors is relatively lower than it is for minors and females, the heritabilities are not significantly different between them, as indicated by the overlapping confidence intervals. Comparatively with the other traits, in this case, the CV A of majors is more similar to that of minors and females. This implies that the lower h 2 for leg width in majors reflects an increased level of residual variation, which is corroborated by the CV R .
The heritability estimates for earwig traits were all significant, with estimates ranging from 0.273 to 0.738 (Table 2) . Unlike the mites, in earwigs, we found no significant difference for the heritabilities of the same traits between majors, minors and females, as indicated by the overlap in confidence intervals (Table 2) . Here, both male morphs and females have similar values for their CV A (Table 2) .
Genetic correlations
The intrasexual genetic correlations for relative leg width, body length and ACS length in mites were not significantly different from one (Table 3 ; Fig. 2a) . Meanwhile, the intersexual genetic correlations were weak to moderate in magnitude, and all nonsignificant. In contrast to the pattern in the mites, in the earwigs, we found a low and nonsignificant estimate for the genetic correlation between majors and minors for relative forceps length (Fig. 2b) , despite the estimate for body size being very high (not significantly different from 1; Table 4 ). A similar pattern was found for the intersexual correlation (Table 4 ).
Discussion
Theory predicts that developmental decoupling should facilitate the evolution of alternative morphologies, whereas genetic correlations between alterative morphologies can generate ITC (West-Eberhard, 2005; Morris et al., 2013; Buzatto et al., 2015b) . Therefore, our primary goal was to investigate whether the evolution of intrasexual dimorphism in bulb mites and earwigs was linked to low genetic correlations for their respective dimorphic traits of leg width and forceps length. For both species and in both morphs, we found significant heritability for the dimorphic trait. Therefore, there is additive genetic variance present in these traits, which is a prerequisite for the evolution of genetic correlations between the morphs (Chenoweth et al., 2010; Buzatto et al., 2015b) .
For the bulb mites, we found that the genetic correlation for relative leg width between the two morphs was not different from one, indicating that leg width development in majors and minors is governed by the same genes (Lynch, 1999; Wilson et al., 2010) . Thus, contrary to the predictions of ITC, there is no evidence that the expressions of genes that modify the third pair of legs into the weapons of majors are exclusive to this morph. Instead, it appears that bulb mite majors and minors are not developmentally uncoupled at all. The genetic correlation of one does not mean that there is no dimorphism, but rather that there is no genetic variation in the degree of dimorphism, that is, the intercept of the relationship between body size and leg width increases identically across all genotypes when morphs switch. This is surprising since the theoretical expectation derived from strong genetic correlations is that they should constrain a population from reaching divergent optima (Lynch, 1999; Fuchikawa & Okada, 2013; Morris et al., 2013) because selection in one direction for leg width in one morph will lead to maladaptive correlated responses in the other (Morris et al., 2013) . For instance, larger legs in bulb mites not only have a developmental cost during the last nymphal stage, but they can also impede locomotion in complex habitats (Radwan et al., 2002; Tomkins et al., 2011) . Thus, when an increase in leg width is selected for in majors who can offset such costs, genetically related minors would suffer the costs without the potential fitness benefits (Radwan et al., 2002; Buzatto et al., 2012a) . By contrast, for the earwig forceps, our results indicate a markedly low genetic correlation for the dimorphic trait between majors and minors, but a genetic correlation of one for body size between the morphs. This is consistent with resolved or at least ameliorated ITC as predicted through the developmental decoupling of the male-dimorphic trait (West-Eberhard, 1989; Morris et al., 2013) . The low genetic correlation also indicates that the degree of male dimorphism (i.e. the difference in the intercept of forceps length on body length) is evolvable in earwigs, whereas it was seemingly not (for leg width) in the mites. The low genetic correlations for the male-dimorphic trait between the sexes found here for both earwigs and bulb mites suggests that in both species an ISC may have moved towards a resolution by the erosion of these intersexual genetic correlations (Rice & Chippindale, 2001; Cueva del Castillo, 2005; Stewart et al., 2010; Morris et al., 2013) . However, the low genetic Table 2 Summary statistics (mean, standard error and sample size), coefficients of variation and their standard errors r (see text for definitions) and heritabilities (h 2 ; estimated using an animal model in ASReml-R) for all traits of each morph and for females, derived from a nested full-sibling, half-sibling breeding design with the European earwig Forficula auricularia. correlation between majors and minors for the dimorphic trait in one species but not the other was unexpected. One explanation may be that the correlation is influenced by the frequency that the major morph is expressed. In bulb mites, the expression of the major morph is conditionally dependent on colony size, with majors being more common only in small colonies (Radwan, 2001; Tomkins et al., 2011; Radwan et al., 2014) . Major bulb mites seem to be adapted to early colonization of food patches, as they are well equipped to kill rivals and monopolize a small number of females. Once colonies expand, majors suffer higher mortality and are overrun by rival scramblers (Radwan, 2003; Radwan et al., 2014) . Perhaps, the opportunity for selection to reduce ITC is only rarely present in the bulb mite, because fighters might only occur through few generations before the colony expands. In contrast, for the earwigs in the Farne islands, the major morph is not dependent on density and is therefore expressed as a consistently high (35% of the male population) proportion of the population (Tomkins, 1999a) . Hence, in earwigs, strong genetic correlations between male morphs will be a target for selection more of the time than is the case in bulb mites. If, as seems intuitive, morph frequency influences the strength of selection acting on intrasexual genetic correlations, we might expect that intersexual genetic correlations would be lower than intrasexual genetic correlations in the same species. The rationale for this is that, for both species, males and females are always present in the population, at sexual ratios similar to unity, whereas major males are rarer than minors and in the mite very scarce for much of the time. Hence, the pull towards divergent phenotypic optima from the opposite sexes is balanced and constant, giving ample opportunity for selection to erode the intersexual correlation (Rice & Chippindale, 2001; Smallegange & Coulson, 2011; Fuchikawa & Okada, 2013) but not the intrasexual correlation. We found results consistent with this idea in both systems studied here. Indeed, Buzatto et al. (2014) have shown that sexual dimorphism may act as a precursor to intrasexual dimorphisms, and an intralocus conflict is more likely to be ameliorated between the sexes before it is within a sex. We must acknowledge, however, that intrasexual genetic correlations are also expected to be higher than intersexual correlations simply because members of the same sex are expected to share a larger proportion of their genomes than members of opposite sexes. Nevertheless, there is no reason to expect this pattern to manifest itself mostly in the male-dimorphic trait, as was the case here. In any case, as it is necessary for an antagonistic trait to be expressed over many generations for selection to act upon it (West-Eberhard, 1989 , the difference in the frequency of the major morph between these species may help explain how selection against ITC could have eroded this genetic correlation in earwigs, but not so far in bulb mites.
Another factor that may contribute to the differences in genetic correlations between morphs in bulb mites and earwigs is the functional relationship of the dimorphic trait in question. Major bulb mites are morphologically very similar to minors, and it appears that overall the same scaling relationship between leg width and body size exists for both morphs -for majors the slope simply has a higher intercept. This is possibly due to legs being a very genetically conserved structure with its primary purpose being locomotion, making them somewhat limited in how modified they can become (Shirai et al., 2012) . Indeed, these enlarged fighting legs cause reduced mobility in majors (Tomkins et al., 2011) , and thus, the importance of maintaining the locomotor function in these mites may restrict a genetic reprogramming of the legs depending on male morph expression. Meanwhile, the forceps of earwigs are a secondary sexual character in males (Forslund, 2000) , but serve the same function in males and females outside the sexual selection arena, because these structures are also used for defence (Tomkins & Brown, 2004) . Therefore, sexual selection on forceps as enlarged weapons in majors is probably more aligned with natural selection, as both selective forces will favour changes that make forceps an effective weapon whether it being for competition between males or for defence from predators in females (Forslund, 2000) . Consequently, earwig forceps may be less limited by functional constraints and have a less conserved genetic architecture than the legs of mites, where sexual selection for legs as weapons plays out against natural selection for locomotion.
In conclusion, we found no evidence for the two morphs in bulb mites being developmentally uncoupled, which could facilitate the evolution of the dimorphic phenotypes. Instead, we have demonstrated that even a dramatic dimorphism can still persist despite a very high genetic correlation between the morphs. Meanwhile, in earwigs, a low genetic correlation for forceps between majors and minors supports the idea that the ITC is moving towards a resolution. The same conclusion can be drawn for the presence of ISC in both earwigs and bulb mites due to a very low genetic correlation for the dimorphic trait between males and females. It is possible that morph frequency and exposure to selection, as well as the naturally selected functions of the dimorphic trait, play a role in facilitating or inhibiting a change in genetic correlations. Overall, our unexpected findings hint at a complexity of mechanisms influencing the evolution and maintenance of ARTs and intrasexual polyphenisms.
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